Antifungal antibiotic DJ400 is a mixture of heptaene antibiotics and was first isolated by Johnson and Durrel (personal communication) from a strain of Streptomyces surinam, which was discovered in soil from a tropical river in Surinam, South America.
The strain was subsequently examined by Schering AG, Berlin, for the production of the antibiotic and its possible therapeutic use. We wish to report some of our results concerning the fermentative production and analysis of the polyene mixture.
The chemistry of the two major components (B1 and B2) of antibiotic DJ400 has been reported by Bohlmann and co-workers (1, 2) .
MATERlALS AND METHODS
Fermentations. Medium 1 (500 ml) in a 2-liter Erlenmeyer flask was inoculated with a lyophilized stock culture of S. surinan and shaken for 3 days at 30 C. Fermentors with a capacity of 15 or 30 liters were inoculated with 5% seed culture either from shaken flasks or from a preceding fermentor and were stirred at 220 rev/min. 
In contrast, by replacing glucose as carbon source in media 1 and 2 with natural oils (olive and coconut oil in media 3 and 4), the concentrations of total antibiotic mixture could be increased up to three times. Similarly, high yields of fungichromin (4) and filipin (3) had been obtained by the use of fatty acids and natural fats as carbon
source.
An additional advantage of media 3 and 4 was that all the oil could be added at the beginning of fermentation and that no pH adjustment was necessary during fermentation. The pH remained constant or it decreased, sometimes as low as pH 4.5 to 5.0, which seemed to be favorable for the antibiotic production, but it did not rise as in the sugar-containing media.
Analysis by partition chromatography and UV spectroscopy. Figure 1 represents a typical elution curve obtained by partition chromatography of the crude antibiotic mixture. The peaks were numbered as shown. The material eluted with the lower phase, which may consist of several compounds, was marked as peak 12.
For further characterization of the heptaene components, one fraction of each side of the main peaks was usually selected for UV spectroscopy. We recognized three types of spectra, which differed by the ratio and the position of the absorption maxima as shown in Table 2 (cf. also Fig. 2) .
The different heptaenes of the mixture were designated by the peak number and the type of spectrum. Altogether the following compounds were detected in different preparations, 2A, 2B, 4A, 4B, 4C, 6A, 6B, 7A, 8A, 8B, and lOB, the material of peak 12 was not further characterized. and B2 were from Dehmlow, Technische Universitat, Berlin.) On partition chromatography these compounds gave one, single peak each in the positions of components 6B and 8B, respectively, and had UV spectra of type B.
Compound 4C was found only twice in products obtained after relatively short fermentations, and it disappeared on prolonged incubation. The antibiotic preparations from fermentors consisted mainly of B-heptaenes but often contained small and variable amounts of A-heptaenes. In contrast, preparations isolated from shaken flasks, which required much longer fermentation times (up to 17 days) for maximal production of the antibiotic, usually contained A-heptaenes as the main components.
Compounds 4A and 6A were eluted a little faster than 4B and 6B, respectively, and sometimes gave rise to a shoulder in peaks 4 and 6 (e.g., peak 4 in Fig. 1) .
Isomerization by UV light. The differences between spectra of type A and B may be due to the presence of an all trans heptaene system in type A and one internal cis double bond in type B (5) . It was therefore attempted to isomerize crude antibiotic preparations of type B by irradiation with UV light. Figure 2 shows the spectra of a methanolic solution before (B) and after (A) irradiation. A transformation of type B into type A has taken place in such a way that the extinction of the second maximum has remained nearly constant (the small decrease is probably due to destruction), whereas the extinctions of maxima 1, 3, and 4 are either raised (1) or lowered (3, 4) . On prolonged irradiation, the peak ratio of type A remained constant, but the heptaene system was gradually destroyed until the absorption spectrum had completely disappeared.
Some analyses of the antibiotic preparations obtained from crude methanolic extracts with and without UV irradiation are compared in Table 3 . These results may be best explained by assuming that the first transformations induced by UV light are the following: 4B -> 4A, 6B --+ 6A, 8B --7A, and perhaps lOB --8A. It therefore seems likely that the main heptaenes of antibiotic DJ400 can exist in two forms which differ from each other only by the configuration of one internal double bond. Additional reactions and the subsequent destruction of the heptaenes probably take place on irradiation.
Effect of media and fermentation time on the composition of the DJ400 antibiotic. From a fairly large number of analyses of the antibiotic preparations, the following conclusions concerning the effect of the media composition on the composition of the antibiotic mixture could be drawn. Replacement of casein by NH4NO3 (medium 1 --2, 3 -> 4) causes a small decrease, and replacement of glucose by oil (medium 1 --3, major products, is shown in Table 4 . An increase in 6B is accompanied by a similar decrease in 4B, which is compatible with the assumption that 4B is a precursor of 6B. In this experiment, the changes of the remaining components were comparatively small.
Similarly, Table 5 shows the changes of the contents of 8B (+7A), lOB, and 12 in antibiotic preparations obtained from medium 1, where component 8B is the major product. The values indicate that lOB and 12 may be precursors of 8B. In this case, the values for 4B and 6B changed very little.
Therefore, on prolonged fermentation, 6B is the main product in media 3 and 4, whereas 8B predominates in media 1 and 2. Structural formulas for these two compounds have been proposed (2) .
